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SUtrT4ARY
Th i s  t hes i s  desc r i bes  an  asymp to t i c  t heo ry  o f  v i s cous  f l ow  pas t  a  f i -
n i t e  f l a t  p l a te  a t  h i gh  Reyno lds  number  Re .  The  p l a te  ( o f  l engch  L )  i s
d i sposed  pa ra l l e1  t o  a  un i f o rm  s t r eam.  The  f i r s t  app rox ima t i on  t o  t he
f l ow  f a r  f r om  the  p l a te  i s  t he  un i f o rm  s t r eam,  and  t he  f l ow  c l ose  t o
the  p l a te  i s  g i ven  by  B las i us '  bounda ry  l aye r  wh i ch  deve lops  i nEo
Go lds te i n ' s  wake .  Th i s  so l u t i on  i s  no t  a  un i f o rm ly  va l i d  f i r s t  anp rox i -
ma t i on  t o  t he  f l ow  s i nce  i t  f a i l s  a t  t he  l ead ing  and  t r a i l i ng  edges .
The nonuni formiEy at  the leading edge can,  be handled by introducing a
reg ion  o f  magn i t ude  0 (ne - ' t  )  i n  wh i ch  t he  f u l 1  Nav ie r -S tokes  equa t i ons
govern the f low. The f low in the neighbourhood of  the t ra i l ing edge has
to  be  desc r i bed  by  an  i r t f i n i t e  se r i es  o f  t h ree - l aye red  reg ions .  The
la rges t  o f  t hese  reg ions  i s  t he  " t r i p l e -deck " ,  wh i ch  has  a  s t r eamwise
- t  I  p
ex ten t  0 (Re  " ' " L ) .  The  se r i es  " conve rges "  t o  a  Nav ie r -S tokes  reg ion
- a  I
o f  magn i t ude  0 (Re* ' / 4L ) ( chap re r  i ) .  f n .  r r i p l e -deck  d i f f e r s  f r om the
o the r  t h ree - l aye red  reg ions  i n  t ha l  t he  equa t i ons  f o r  t he  t h ree  l aye rs
have  t o  be  so l ved  s i r nu l t aneous l y .  I n  t he  sma l l e r  r eg ions  t he  equa t i ons
can  be  so l ved  i n  each  l aye r  sepa ra te l y .
The  i n f l uence  o f  t he  t h ree - l aye red  reg ions  on  t he  f l ow  i s  desc r i bed  i n
chap te r  I I .  The  mos t  impo r tan t  o f  t hem i s  t he  t r i p l e -deck .  l t s  impo r -
t ance  can  be  i l l u s t r a ted  by  means  o f  i gs  con t r i bu t i on  t o  t he  d rag  o f
t he  p l a te :  t he  l ead ing  t e rm  i n  t he  d rag  expans ion  i s  O (ne - l / ' 7  ^nd
stems from the Blasius boundary layer,  but  the second term is generated
b y  t h e  t r i p l e - d e c k .  T h i s  t e r m  i s  o f  t h e  o r d e r  0 ( R e  ' / " ) ,  
" o  
i t  i s  l a r -
ger than the term predicted by second order c lassical  boundary layer
t heo ry  wh i ch  i s  0 (Re - r ) .  The  sma l l e r  Eh ree - l aye red  reg ions  g i ve  r i se
to  l ess  ímpo r tan t .  con t r i bu t i ons .  Chap te r  I I  a l so  con ta i ns  a  d i scuss ion
o f  t he  o the r  impo r tan t  r eg ions :  t he  l ead ing  edge  Nav ie r -S tokes  reg ion ,
t he  wake  and  t he  ou te r  po ten t i a l  r eg ion .
The th i rd chapter presents a numerical  nethod for  the solut ion of  the
t r i p l e -deck  equa t i ons .  The  me thod  i s  based  on  t he  behav iou r  o f  t he
solut ion far  f robn and c lose to the edge, therefore the chapter star ts
wi th a thorough analysis of  th is behaviour.  The resul ts f rom the numer-
ical  computat ions can also be found in th is chapter .  F inal ly ,  in chap-
ter  4 we wi l l  der ive an al ternat ive expression for  the coef f ic ient  of
the Re-7/8- ternr  in the drag expansion.  This forrru la has been obtained
by means of  a momentum considerat ion,  and i t  can be used as a check on
the  ca l cu l a t i ons .
